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Fits!to!GOSAT!diffuser!plate!spectra,!

(disk8integrated)!a<er!correc=ng!for!
earthshine!and!zero!level!offset!(Band!1).!

!
!

Spectra!listed!above!used!to!derive!solar!linelist!!

Improved!Solar!Reference!Spectrum!

Summary.!Main!advantages!of!this!solar!reference!spectrum:!
•  Broad!spectral!coverage!at!high!spectral!resolu;on!
•  Balloon!spectra!characterize!regions!blacked!out!from!ground!
•  Consistent!handling!of!disk@center!and!disk@integrated!cases!

FiBed!29!different!high@res!FTS!spectra:!
•  ATMOS!ShuBle:!600@4800!cm@1!

•  MkIV!balloon:!650!5650!cm@1!

•  DU!balloon:!12900@13200!cm@1!

•  KiB!Peak:!3800@25000!cm@1!

•  Park!Falls:!3900@15000!cm@1!
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Fit!to!Park!Falls!TCCON!spectrum!
from!March!2009!at!SZA!=!49°!under!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

cold,!dry!condi=ons!(812C,!43%).!

Abstract.-An!empirical!solar!linelist!has!been!developed!containing!over!40,000!lines!covering!the!600@25000!cm@1!region.!This!linelist,!together!with!a!subrou;ne!that!encodes!a!simple!
solar!lineshape!basis!func;on,!can!be!used!to!generate!high@resolu;on!solar!pseudo@transmiBance!spectra,!to!support!analysis!of!remote!sensing!observa;ons!of!the!earth!using!sunlight.!

!!!!Spectra!above!used!to!validate!solar!linelist!!

Input!Spectra! Valida;on!of!Solar!Reference!Spectrum!

List!include!both!disk@center!(ATMOS,!MkIV,!
DU,!KP)!and!disk@integrated!(KP).!

Approach!is!to!fit!all!spectra!simultaneously,!
using!an!accurate!LBL!model!of!the!telluric!gas!
absorp;on!spectrum!(GFIT).!Spectra!include!
low@!and!high@SZA,!allowing!aBribu;on!of!
missing!absorp;ons:!telluric!or!solar.!

Assumed-Solar-Line-Shape-
The!solar!pseudo!transmiBance!is!calculated!
from!the!equa;on!

!!!!!T(v)!=!R(v)!+![1@R(v)]!.!Exp[@Σi!si!f(v@vi)]!
s!is!line@center!absorbance!
f(ν@ν0)!is!solar!line!shape!
R!is!the!ra;o!of!Planck!func;ons!at!the!4200K!
solar!T@minimum!(~500!km!above!the!sun's!
surface),!and!at!the!~5800K!surface!(τ=1)!

!!!!!f(ν@ν0)!=!Exp[@(ν@ν0)2/√{d4+w2.(ν@ν0)2}]!
ν0!is!the!solar!line!center!frequency!(cm@1)!
w!is!the!1/e!folding!width!(cm@1)!
d!is!the!Doppler!width!(cm@1)!
Near!line!center,!(ν8!ν0)2w2!<<!d4!!

!!!!f(ν@ν0)!=!Exp[@((ν@!ν0)/d)2]!!!!!!!(Doppler)!
In!far!line!wing!limit,!!(ν8!ν0)2w2!>>!d4!
!!!!f(ν@ν0)!=!Exp[@|ν@!ν0|/w]!!!(Exponen;al)!
!
Center8to8Limb-Varia:ons!
s,w,d!are!assumed!to!vary!as!follows:!
!!!!!s!!=!u2.sDI!!!+!(1@u2).sDC!
!!!!!w!=!u2.wDI!+!(1@u2).wDC!
!!!!!d!!=!u2.dDI!!+!(1@u2).dDC!
DC!subscript!represent!Disk!Center!case!
DI!!subscript!represent!Disk!Integrated!case!
u!!is!frac;on!of!solar!diameter!observed!

7!parameters!per!line!(ν0!sDI!sDC!wDI!wDC!dDI!dDC)!
are!derived!and!stored!in!linelist.!

Spectrum!from!39!km!(top)!allows!

beYer!characteriza=on!of!solar!lines!

than!spectrum!from!surface!(boYom)!

Solar!Model/Linelist!
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